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Humans have altered the earth in ways 
that will be detectable for millennia to 
come, fi rmly placing the Anthropocene 
as a distinct period in the geological 
record [1]. For plant biodiversity, this 
phase of earth’s history is characterised 
by increased homogenisation and 
extinction [2–4]. Habitat modifi cation 
and destruction underlie much of these 
biodiversity changes, and along with 
other drivers of global change, mark the 
dawn of the current global biodiversity 
crisis. It is evident that credible 
information is urgently needed to advise 
policy makers on the current trajectory 
of biodiversity and the remedial actions 
needed.
While the rate of contemporary plant 
extinctions is low compared with other 
taxonomic groups [2,3], marked changes 
in the composition of vegetation in 
response to anthropogenic change and 
disturbance (e.g., land clearing, fi re, 
nutrient enrichment, etc.) are evident 
in most ecosystems around the world 
[5]. The interaction of climate change 
with other anthropogenic impacts is 
expected to exacerbate these impacts 
[6]. However, a recent assessment of 
how vascular plants have responded 
to recent climate change suggests that 
climate change may actually result in 
‘widespread’ increases in local plant 
diversity across the globe [7]. This fi nding 
seems surprising, and is inconsistent 
with projected declines in regional 
plant diversity with climate change 
[6], suggesting the need for deeper 
consideration.
The analysis presented by Suggitt et al. 
[7] is based on the well-known ‘Vellend 
dataset’. Vellend et al. [8] documented 
changes in plant diversity from 148 
studies that re-surveyed vegetation in 
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globally. These authors found no support 
for declines in richness over time, but 
instead, that in many instances (51% 
of all cases), local richness increased. 
Most studies underlying the Vellend 
et al. [8] analysis assessed the effects 
of human-mediated disturbance, and/
or post-disturbance recovery, on plant 
species richness over time. Only 15.5% 
of the studies tested the effects of 
‘climate’. This led Vellend et al. [8] to 
conclude that “… marked increases in 
[plant] species richness over time were 
… attributed … to succession following 
major disturbances …”. 
Suggitt et al. [7] compiled data on 
absolute changes in temperature 
and precipitation over time intervals 
corresponding to those of some of the 
vegetation surveys (determined by criteria 
on study duration) in the Vellend et al. [8] 
analysis. From these data, they were able 
to infer that local plant species richness 
has increased the most in cooler parts 
of the world, especially in areas where 
precipitation change was the greatest. 
They suggest that we may be “witnessing 
an accrual of local diversity in response 
to modern climate change”. We think that 
this conclusion should be considered 
more carefully for several reasons. Firstly, 
most of the data in Vellend et al. [8] were 
derived from re-surveys following relaxed 
disturbance (e.g., cessation of grazing), 
catastrophic events (e.g., tsunamis), 
or human-mediated disturbance 
(e.g., logging), and thus should not be 
considered as evidence to the effects of 
climate change independently of other 
disturbances. Suggitt et al.’s [7] analyses 
did control for the effects of other drivers 
and found climate to have relatively 
modest explanatory value. Given the 
variability among different studies 
underlying their analyses, ascribing 
changes in local species diversity to the 
effects of climate change versus any 
kind of disturbance present in the cooler 
geographic regions (with large changes in 
precipitation) is probably not achievable.
Secondly, while Suggitt et al. [7] 
recognise that changes in local species 
diversity in response to environmental 
drivers may be ‘transitional’, they do not 
appropriately consider the relevance 
of the nature of the species that are 
frequently recorded as ‘new’ at sites 
subject to disturbance. As successional 
processes must underlie many of the 
recorded increases in local richness , 2020 © 2020 Elsevier Inc.following disturbance, it is reasonable 
to expect invasive species and/or 
cosmopolitan weeds (whether alien 
or native) to be the dominant species 
recorded as ‘new’ to a site. From a 
biodiversity conservation perspective, 
increases in richness driven by such 
species is far from desirable since they 
often negatively impact long-term, and 
large-scale, attributes of biodiversity 
such as functionality, local richness 
and turnover (i.e., beta and gamma 
diversity [9]). Indeed, Suggitt et al.’s [7] 
own analysis confi rmed these negative 
impacts by invasive species on local 
species richness.
In order to address this concern, 
we identifi ed those studies analysed 
by Vellend et al. [8] that documented 
increases in richness and had 
taxonomic data available. Very few 
studies satisfi ed both criteria (Mark 
Vellend, personal communication), 
leading to only 14 usable papers, or 9% 
of those originally analysed (Table S1). 
Despite this small sample, we were able 
to identify 518 species that were absent 
from sites during initial fi eld surveys, 
but appeared in follow-up surveys, 
therefore contributing to increased 
richness. To explore whether invasive 
or weedy species were associated with 
increased richness we used the GloNAF 
database [4], the most up-to-date 
account of alien and naturalised plants 
of the world, to identify how many of the 
518 species are alien and/or naturalised 
elsewhere in the world. It is well-known 
that invasiveness elsewhere, along with 
climatic matching, is a good predictor 
of invasiveness or weediness in other 
locations [10]. Of these 518 species, 
137 (i.e., 26%) have been recorded as 
alien (but not naturalised) elsewhere in 
the world, on average in 6 out of the 
1028 biogeographic regions defi ned by 
van Kleunen et al. [4]. A staggering 295 
species (i.e., 57%) have been recorded 
as naturalised, on average, in 77 regions 
of the world, and include common and 
widespread invasive species, such as 
Bermuda grass Cynodon dactylon, 
ribwort plantain Plantago lanceolata 
and perennial ryegrass Lolium perenne 
(see Table S1 for more details). These 
data, together with Vellend et al.’s [8] 
original inferences, confi rm that invasive 
and/or weedy pioneer species are 
strong contributors to local increases in 
richness following disturbance, at least 
over the short term.
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The Earth’s climate has warmed 
by 1°C since pre-industrial times, 
driven by levels of atmospheric 
greenhouse gases not seen for at 
least 800,000 years [1]. Climate 
change impacts now extend to 82% 
of ecological processes across the 
marine, freshwater and terrestrial 
realms [2], and as many as one in 
six species could face extinction 
should emissions continue unabated 
(i.e., under IPCC RCP 8.5) [3]. These 
fi ndings represent strong motivation 
for avoiding ‘dangerous’ climate 
change, which could be inevitable 
within one or a few decades [1]. They 
also represent an opportunity to 
examine the relationship that exists 
between the Earth’s climate and its 
biota. This relationship is fundamental 
to understanding the parameters 
under which most ecological patterns 
and processes occur, at almost any 
scale [4].
The number of species observed 
at a local level (alpha diversity or 
species richness) is one important 
parameter, affecting local interactions 
and potentially infl uencing ecosystem 
resilience and the provision of 
ecosystem services. Despite global-
scale declines in diversity, recent 
meta-analyses [5,6] have concluded 
that diversity at the local level has, 
on balance, remained about the 
same (increasing in some places 
and declining in others). If we are to 
understand this apparent disparity, it is 
vital to identify if, how, why and where 
biological turnover leads to increases 
or losses of species richness. We 
already know that local communities 
are receiving new arrivals as well as 
losing former residents [7], but the 
question of what could be driving the 
net balance of arrivals and departures 
remains largely unresolved. In a 
study published last year in Current 
Biology [8], we used one of these 
meta-analytic datasets [5] to test 
for effects of climate, and of climate 
CorrespondenceGiven the above, we feel that the 
suggestion by Suggitt et al. [7] that 
climate change can cause widespread 
increases in local plant richness is 
somewhat misleading, potentially 
prompting a false sense of security 
vis-a-vis climate change. As mentioned, 
it is nearly impossible to disentangle 
the effects of climate change from 
disturbance events in many of the 
studies that their inferences relied on. 
Furthermore, and importantly, species 
biogeography and type matter. Increased 
local richness driven by pioneer and/or 
invasive plants is likely to be transitional 
and short-term. Increases in local 
richness in the short term, driven by 
increased abundances of invasive/
weedy species able to take advantage 
of colonisation opportunities, particularly 
following extreme events or at species’ 
low-altitude or poleward edge ranges, 
may also mask long-term declines in 
native species at regional to global 
scales driven by climate change. Finally, 
increased invasive and/or weedy species 
richness in disturbed habitats may not 
only negatively impact on functional and 
beta diversity (e.g., [9]), but may also 
ultimately threaten native species. Thus, 
both the identity and abundance of the 
‘new’ species that increase local species 
richness is important in the context of 
climate change and habitat disturbance.
During a time when political appetite 
to take responsibility for, and remedial 
actions against, climate change is 
sorely lacking, it is important that we 
leave no room for policy makers, the 
general public and media to misinterpret 
scientifi c evidence. Our duty as scientists 
remains to inform these interest groups 
objectively about the challenges faced 
by our planet and its inhabitants, whether 
they stem from habitat clearing, livestock 
grazing, fertiliser addition or climate 
change. While the fi nding of Suggitt et 
al. [7] that local diversity has increased 
the most in the cooler parts of the world 
that have experienced the greatest 
change in precipitation is of interest, we 
should not generalise this to be a globally 
‘widespread’ phenomenon, as this could 
be interpreted as ‘climate change is good 
for all plants’ by non-scientists. We do 
not suggest that Suggitt et al. [7] have 
interpreted their data beyond the local 
scale, but rather that their fi ndings should 
be conveyed with due care. The future for 
global biodiversity under ongoing climate 
change is defi nitely not rosy and habitats overrun by invasive and weedy species 
is not an acceptable alternative for the 
biodiversity we stand to lose.
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